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INTRODUCTION 
   Diabetes mellitus virtually affects every organ system in the body 
and it can be well said that “Knowing diabetes, is like knowing the entire 
human body”. The ancient physician, Aretaeus of Cappadocia (81- 138 
AD) in present Turkey was the first to use the term diabetes. Diabetes is a 
Greek word which signifies “siphon”. In 1920, Fredrick Banting, Charles 
Best and John James McLeod first isolated insulin from the pancreas and 
named it “Isletin”. 
 The world experiencing a pandemic of Diabetes Mellitus, 
particularly of type 2. The magnitude of the problem of diabetes is 
enormous. By 2030, there will be 366 million diabetics in the world, 
which is mainly due to longer life expectancy and change in dietary 
habits. in future there will be a largest number of diabetics.  
 One of the major complication associated with diabetes mellitus is 
diabetic foot. In present situation deep infection, abscess or ulcer 
developed in 3 to 4% of the diabetic patients. If they left untreated, it ends 
in amputation of the foot. 85% of the amputation done because of non 
traumatic cause is mainly due to diabetic foot. It gives you a staggering 
load to provide an organized foot care services. 
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   AIM OF STUDY 
    To study the efficacy of ionized silver solution dressing in the 
management of diabetic foot ulcer in comparison with conventional 
wound dressing. 
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REVIEW OF LITERATURE 
 Carter MJ, Warringer RA . Tingley-Kelley et al..  Silver 
treatments and dressings with silver impregnation for the healing of 
diabetic ulcer. A systematic review and meta-analysis. JAAD 
2010;63:668-79.  
 Cochrane Library, Scopus, and MEDLINE databases were 
searched without date or language restriction with using the word ulcer or 
silver. Study quality was assessed and meta-analysis conducted for 
complete wound healing, wound size reduction, and wound healing rates. 
Therefore by compiling the above reports, Study quality was fair with 
most studies with some bias.  
 Meta-analyses found there is a strong evidence for wound healing 
based on reduction in wound size.But there is no evidence based on 
complete healing rates. Although our results provide some evidence that 
silver dressings improve the short term healing of wounds and ulcers. 
Clinical trial data with long term follow-ups are needed to assess the 
effect of silver containing dressings. 
       Joachim Dissemond, Johannes Georg Böttrich, Horst 
Braunwarth, Jörg Hilt, Patricia Wilken, Karl-Christian Münter. 
4 
 
 Department of Dermatology, Venerology, and Allergology, 
University Hospital Essen, Essen, Germany, meta-analysis silver in 
wound care. clinical studies from 2000–2015 : Given that, only 
insufficient evidences are found in silver in the management of wound 
care. there is uncertainty among users regarding its clinical use. The 
present meta-analysis shows that the silver in wound management is 
significantly better than previous scientific debate. Thus, if silver can be 
used selectively and for a limited period of time, it has a good 
antimicrobial effects. It also helps in improving in quality of life and 
good cost effectiveness. 
    Bara BK, Pattanayak S P, M alla TK, et al.  A study of silver 
nitrate solution in dressing of diabetic foot ulcer. J. Evid. Based Med. 
Healthc. 2017; 4(73), 4336-4338. DOI: 10.18410/jebmh/2017/863 
Diabetic foot ulcer is very common now a days. In this study, silver 
nitrate in solution form as a dressing agent has been tried. Among 100 
study subjects, 50 were taken as control group and 50 as study group. The 
granulation tissue formation on 14th day was 95% in study group and 
82% in control group. Successful skin graft uptake was 94% in study 
group and 80% in control group. Hospital stay in study group was 25.6 ± 
3.4 days and 35.3 ± 7.2 days. Various modalities of dressing methods and 
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materials are available, but in this study silver nitrate in the form of 
solution form is a better option as compared to others. 
 Thomas E. Serena MD FACS FACHM MAPWCA  St. Vincent 
Hospital, Erie, PA et al finds Antisepsis in wound care consists primarily 
in the use of topical antimicrobials to reduce both platonic bacteria and 
those organisms associated with biofilms. Cleansing the wound at the 
time of dressing change is an opportunity to affect bacterial burden. 
treated a series of 15 patients with topical ionic silver solution twice 
weekly for two weeks in a single wound care center. This pilot study was 
designed to observe the effects of a topical silver solution. The most 
frequently observed finding was a reduction in the loose slough covering 
the wound surface. These findings suggest that further study into the 
effects of topical silver solution particularly in patients with diabetic 
ulcers is indicated. There was no testing for the presence of biofilms, but 
the author suggests that there may be a reduction in biofilm based on the 
elimination of slough/biomaterial resulting from the ionic silver solution. 
In addition, the visual impression of improvement in the appearance of 
the wound bed and promotion of wound closure also may be secondary to 
biofilm reduction. 
     Jennifer Gloeckner Powers, MD, Laurel M. Morton, MD, Tania J. 
Phillips, MD.  Department of Dermatology, Boston University, Boston, 
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Massachusetts shows Silver has been a known topical antimicrobial both 
historically and more recently in terms of silver-containing dressings. 
Meta-analyses of silver-containing dressings show evidence of wound 
size reduction with use. 6/6 patients reported wound improvement. The % 
reduction in wound size ranged from 6.6% to 100%, with an average % 
reduction in wound size of 70% and with 3/6 patients undergoing 
complete healing during the pilot study.  
 Conclusions The silver-ion-containing solution may be a powerful 
adjunctive therapeutic for chronic wounds with the potential to decrease 
signs of infection and reduce wound size and merits study in a 
prospective randomized clinical trial. 
  
7 
 
DIABETIC FOOT 
WHO definition: 
    “The foot of a diabetic patient has the potential risk of pathologic 
consequences including infection, inflammation, ulceration and 
destruction of deep tissues associated with neurologic abnormalities, 
various degrees of peripheral vascular disease and metabolic 
complications in the lower limb”. 
ANATOMY OF THE FOOT    
 Anatomy of the foot should be well known to the practioner in 
order to treat the complications of diabetic foot. Hence aggressive and 
adequate treatment is necessary to treat the infections and prevents the 
progression of the disease.  
Peculiarities of the foot 
    The human foot is a complex structure which allows orthograde 
bipedal stance and locomotion. Foot is the only part of the body which 
has regular contact with the ground. 
  The target organ in diabetes is foot because it is far away from the 
heart and is the commonest site for arterial insufficiency. Foot is the 
favorite site for venous insufficiency because it is most dependent part. 
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There are multiple pressure points and maximum weight bearing area 
which results in poor survival of skin grafts. 
     Injuries are more common in the foot. It is also a common site for  
physical and thermal injuries,peripheral neuropathy,, small muscle 
atrophy and deformities and also trophic changes. Corns, hallux valgus 
ingrowing toe nail, foot wear related problems like blisters are also 
common in the foot. 
Skin and subcutaneous tissues of the foot  
    The adult heel pad has an average thickness of 18 mm. the mean 
epidermal thickness is about 0.64mm. The heel pad contains elastic  
 Adipose tissue organized as spiral fibrous septa anchored to each 
other, to the calcaneus and to the skin. The septa are U shaped and fat 
filled columns. They are designed resist compressive loads. They also 
reinforced internally with elastic transverse and diagonal fibres. they 
helps in separate the fat into compartments. 
   In the forefoot, fibrous lamellae are found in subcutaneous tissue. 
They are arranged in a complex whorl containing adipose tissue. They 
attached via Vertical fibres to the dermis superficially and the plantar 
aponeurosis deeply. 
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 The fat is prominently thick in the region of the 
metatarsophalangeal joint. It helps as a cushion to the foot during the 
toe-off phase of gait.  
 Like the heel pad, the metatarsal fat pad is designed to withstand 
compressive and shearing forces. Atrophy of heel pad or meta tarsal fat 
pad leads to persistent pain in the distal plantar region. Because of these 
thick skin infection of the sole points to dorsum. 
Fascia of the foot 
Superficial fascia:  
 The superficial fascia is mainly composed of subcutaneous fat in 
the meshwork of fibrous septa. It helps in anchoring the skin with the 
underlying deep fascia. The superficial fascia is dense and thick over the 
weight-bearing points. It provides fibrofatty cushions at following sites;  
1) Posterior tubercles of the calcaneum,  
2) Metatarsal heads  
3) Pulps of the digits 
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Deep fascia: 
 The deep fascia of the sole consists of three parts: central, medial, 
and lateral.  
 The central part of the deep fascia is very thick. It is called as 
plantar aponeurosis. The medial and lateral parts are thin and are termed 
as medial and lateral plantar fasciae. 
The deep fascia in the sole is specialized to form three things:  
        a) Plantar aponeurosis, 
        b) Deep transverse metatarsal ligaments, and  
        c) Fibrous flexor sheaths. 
 The plantar aponeurosis is the thickened central part of the deep 
fascia of the sole. Morphologically the plantar aponeurosis represents the 
degenerated tendon of plantaris muscle. It is separated during the process 
of evolution by enlarging heel. 
The functions of the plantar aponeurosis are: 
 1.  It firmly fixes the skin of the sole. 
 2.  It provides origin to the muscles of first layer of the sole. 
 3.  It protects the plantar nerve and vessels from compression. 
 4. It helps to maintain the longitudinal arches of the foot by 
acting as tie beam 
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The Plantar Aponeurosis 
 
Skeleton of the foot 
 The skeleton of the foot is divided into tarsus, metatarsus and 
phalanges. 
It may also divided into 
Forefoot – calcaneus and talus. 
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Midfoot - navicular, cuboid and cuneiform bones  
Hind foot – meta tarsals, phalanges and sesamoid bones of great toe.  
  The skeleton of the foot is arched both longitudinally and 
transversely. The concavity of the arches directed towards plantar 
surface.  
  The presence of arches makes the sole concave in both 
anteroposteriorly and transversely.  This is best reflected in the footprints 
which shows weight-bearing points of the sole.         
BONES OF THE FOOT 
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 Joints and Ligaments of the foot 
 There are numerous joints in the foot. It is formed between tarsal, 
metatarsal, and phalangeal bones.  
 The joints of the foot include tarsometatarsal, intertarsal, 
metatarsophalangeal, intermetatarsal and interphalangeal joints. 
 Arches and stability of the joint is maintained by ligaments. They 
have a springing effect in locomotion. It also acts as a in shock absorbers.  
The ligaments of the foot are  
a)  Lateral and medial talocalcanean ligaments,  
b)  Interosseous talocalcanean ligament  
c)  Long plantar ligament, and 
d)  Short plantar ligament. 
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Muscles and tendons of the foot 
The muscles acting on the foot is divided into two groups  
I. extrinsic and  
II. intrinsic groups  
EXTRINSIC MUSCLES 
    The extrinsic muscles are descends from the calf and there tendons 
cross the ankle joint. It helps to move and stabilize the joint. Distally, the 
tendons also act on the joints of the foot and help to stabilize them. They 
are grouped into  
Anterior group 
 Tibialis anterior, extensor hallucis longus, extensor digitorum 
longus and fibularis tertius. 
Lateral group 
 Fibularis longus and fibularis brevis  
Posterior group 
I) Superficial group 
 Gastrocnemius, soleus and plantaris 
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II) Deep group : 
     Popliteus, flexor hallucis longus, flexor digitorum longus and tibialis 
posterior. 
INTRINSIC MUSCLES 
 The intrinsic muscles are those contained entirely within the foot, It 
follows the primitive limb pattern of plantar flexors and dorsal extensors. 
 The plantar muscles are divided into lateral, medial and 
inter-mediate groups.  
 The medial and lateral groups consist of the intrinsic muscles of the 
great and fifth toes, respectively. The intermediate group includes the 
lumbricals, interossei and intrinsic digital flexors.  
LAYERS OF THE SOLE 
 It is customary to group the muscles in four layers because this is 
the order in which they are encountered during dissection. 
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Plantar muscles of the foot: first layer  
 This superficial layer includes  
a) abductor hallucis,  
b) Abductor digiti minimi and  
c) Flexor digitorum brevis.  
   All three extend from the calcaneal tuberosity to the toes.they are 
assist in maintaining the concavity of the foot.  
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Plantar muscles of the foot: second layer 
The second layer consist of  
a) Flexor accessorius and  
b) Four lumbrical muscles.  
 The lumbricals help to maintain extension of the interphalangeal 
joints of the toes. In injuries of the tibial nerve and in conditions like 
Charcot–Marie–Tooth disease, lumbrical dysfunction leads to clawing of 
the toes. 
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Plantar muscles of the foot: third layer 
The third layer of the foot contains the shorter intrinsic muscles of the 
toes,  
a) flexor hallucis brevis,  
b) adductor hallucis and  
c) flexor digiti minimi brevis 
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Plantar muscles of the foot: fourth layer 
The fourth layer of muscles of the foot consists of  
a) plantar interossei 
b) dorsal interossei  
c)  tendons of tibialis posterior and 
d) Tendons of fibularis longus  
 The interossei resemble their counterparts in the hand. The 
exception is, when describing adduction and abduction of the toes, the 
axis of reference is a longitudinal axis corresponding to the shaft of the 
second metatarsal. Unlike in the hand, where reference is made to the 
long axis of the third metacarpal. 
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Nerves of the foot 
# SAPHENOUS NERVE 
 It branches from the femoral nerve. Saphenous nerve extends its 
innervations from medial aspect of the foot to the ball of the great toe. 
Any injury leads to Sensory loss on the medial side of the leg and foot up 
to the ball of the great toe (first metatarsophalangeal joint). 
# TIBIAL NERVE: 
  The tibial nerve is the larger terminal branch of the sciatic nerve. It 
arises above the popliteal fossa enters the sole of the foot by passing deep 
to the flexor retinaculum. 
All the muscles of the sole is supplied by its terminal branches  
a) The medial and  
b) Lateral plantar nerves. 
 Its sensory branches through the medial and lateral plantar nerves 
supply whole of the skin of the sole of foot and toes. It also supplies 
dorsal aspects of their last phalanges. 
 Motor loss: 
 - Loss of plantar flexion of foot, due to paralysis of the flexors of ankle. 
 - Inability to stand on the toes, due to loss of plantarflexion of foot. 
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Sensory loss: 
 The loss of sensation in the sole and plantar aspects of the toes 
including the dorsal aspects of their distal phalanges. 
 # Superficial fibular nerve 
 # Deep fibular nerve 
The plantar digital nerves 
 
Arterial tree 
     Anterior tibial artery  which continues as dorsalis pedis artery 
distal to the ankle. It passes to the proximal end of the first intermetatarsal 
space, where it turns into the sole between the heads of the first dorsal 
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interosseous to complete the deep plantar arch, and provides the first 
plantar metatarsal artery. 
  Branches of The dorsalis pedis artery are tarsal, arcuate and first 
dorsal metatarsal arteries. 
  The dorsalis pedis artery and dorsal metatarsal branch give rise to 
small direct cutaneous branches. It supplies the dorsal foot skin between 
the extensor retinaculum and the first web space. This vessel provides the 
basis for a fasciocutaneous flap raised from this region. It may be used to 
cover superficial defects. 
Deep plantar arch 
 The deep plantar arch extends from the fifth metatarsal base to the 
proximal end of the first intermetatarsal space. 
  It gives rise to three perforating and four plantar metatarsal 
branches. it also gives rise to numerous branches that supply the skin, 
fasciae and muscles in the sole. 
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Posterior tibial artery 
Two terminal branches: 
a) Medial plantar artery 
b) Lateral plantar artery 
    In the foot, the two plantar arteries with communicating arteries 
from the dorsalis pedis artery give rise to multiple small perforators. In 
the sole of the foot, the perforators emerge on either side of the plantar 
aponeurosis. It also pass through it and supplies the skin. Small defects in 
the weight bearing area can be reconstructed with island flaps.  These 
flaps are based on the above perforators. The skin of the sole is highly 
specialized. Therefore defects in this region should be reconstructed using 
local skin. 
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Superficial and deep venous system 
 Plexuses in the plantar regions of the toes gives rise to plantar 
digital veins. They connect with dorsal digital veins to form four plantar 
metatarsal veins. It runs proximally in the intermetatarsal spaces and 
connect via perforating veins with dorsal veins. then continue to form the 
deep plantar venous arch, which is situated along the deep plantar arterial 
arch.  
 From this venous arch, medial and lateral plantar veins run near the 
corresponding arteries and then communicating with the long and short 
saphenous veins. Then it finally forms the posterior tibial vein behind the 
medial malleolus. 
Lymphatic drainage 
 The lymph vessels of lower limb are divided into two groups:      
a) Superficial and  
b) Deep 
SUPERFICIAL LYMPHATICS 
 They are larger and more numerous than the deep lymphatics. They 
run in the superficial fascia. 
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It form two main streams:  
a)  The main Stream follow the great saphenous vein and drain into the 
lower vertical group of superficial inguinal lymph nodes, 
b)  The accessory stream follows the small saphenous vein, and drains 
into the popliteal lymph nodes. 
DEEP LYMPHATICS 
 The deep lymphatics are smaller and are fewer than the superficial 
lymphatics.the structures deep to the deep fascia are drained by these 
channels. They run along the main blood vessels and drain into the deep 
inguinal nodes.  
Superficial and deep group of lymph nodes 
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Surgical Incision – Principles: 
1. Avoid injury to the nerves and vessels. 
2. Avoid weight-bearing points. 
3. Counter incisions should be liberal 
4. Liberal deroofing  
5. During amputation of the toes, meta tarsal head should be 
excised. 
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PATHOPHYSIOLOGY OF THE DIABETIC FOOT 
 If diabetic foot is not managed properly and efficiently, it results in 
amputation. It accounts for nearly half of the lower limb amputations due 
to non traumatic cause. Ischemia, neuropathy and wound infection are the 
main pathophysiological factor. There is a fifteen fold increase in risk of 
amputation in diabetic patients compared to non diabetics. Foot ulcer is 
not because of single risk factor. There is a multitude of factors added 
together to create an impaction of ulceration. 
Diabetic Neuropathy 
 The most important factor leading to foot amputation in diabetic 
patients is peripheral neuropathy. There is an impairment of normal 
activities of the nerves throughout the body due to diabetic neuropathy. It 
alters all motor, sensory and autonomic functions. 
 The prevalence is ranges from 16 to 66%. 
 Due to hyperglycemia there is increased production of enzymes 
like sorbitol dehydrogenase and aldose reductase. It causes conversion of 
glucose into sorbitol and fructose. If these sugar products get 
accumulated, synthesis of myoinositol in the nerve cell decreased. It 
results in delay in nerve conduction. 
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  Diabetes mellitus also leads to dryness and fissuring of skin and 
making it prone for infection. Autonomic nervous system controls the 
micro circulation of the skin. This changes will leads to expansion in the 
ulcer, gangrene or amputation. 
Sensory neuropthy is manifested as, 
 Parasthesia. 
 Reduced Pain Perception. 
 Loss of Vibration Sense. 
 Loss of Position Sense 
 Loss of Joint Sense. 
 Glove And Stocking Type of Anesthesia and 
 Charcot Joint.  
  Manifestation of Motor neuropathy includes  
 Muscle Weakness  
 Paresis 
 Small Muscle Atrophy 
 It Results in Deformed Toes. 
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 Autonomic neuropthy manifested because of vasodilation and 
decreased sweating. It morbidly alters the integrity of skin which later 
harbors infection.  
 
Diabetic Vasculopathy 
    Hyperglycemia causes endothelial cell dysfunction and smooth cell 
abnormalities in peripheral arteries. The serious impairment affecting the 
microcirculation is endothelial dysfunction. It results in  
a. proliferation of endothelial cells,  
b. thickening of the basement membrane,  
c.  decreased synthesis of nitric oxide, 
d. increased blood viscosity,  
e. alterations in microvascular tone and  
f. decreased blood flow. 
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  Decreased nitric oxide synthesis results in atherosclerosis, blood 
vessel constriction which ultimately results in ischemia. Hyperglycemia 
also causes blood hyper coagulability. It is due to increased  
trombaxane A2. 
 In diabetes calcification in the arterial wall is common feature. 
Monckberg sclerosis is a condition characterized by calcification of 
media of the artery. This is due to neuropathy. 
 Clinically the patient may have vascular insufficiency signs like 
night pain, absent peripheral pulses, claudication, thinning of the skin, 
loss of limb hair. 
ARTERIO VENOUS SHUNT IN NORMAL AND DIABETIC 
INVIDUALS 
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 Diabetic Immunopathy 
  Diabetic patient has weaker immune system compared to healthy 
individual. Hence foot infection in diabetes is debilitating and life 
threatening condition. The hyperglycemic status cause elevation of pro 
inflammatory cytokines and altered polymorpho nuclear neutrophils 
function. It results in impaired chemotaxis, adherence, phagocytosis, and 
intra cellular killing. 
Decreased chemotaxis of growth  
 Factors and cytokines coupled with increased metalloproteinases 
causes prolonged inflammatory state. It results in impairment in normal 
wound healing. 
Chemokines role in diabetic wound healing 
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   When the blood glucose level is more than 150 mg/dl, there is a 
impedance in the host immune system. This repetitive cycle results in 
uncontrolled hyperglycemia. It further affecting the host response to 
infection.    
Diabetic neuroarthropathy 
 Charcot neuroarthropathy is a condition characterized by chronic 
painless progressive degenerative arthropathy. 
 It is because of the disruption in sensory innervations of the 
affected joint. it is a progressive and destructive condition affects the foot 
bones and leads to a deformity. There is impairment of autonomic 
nervous system too. 
It also cause ulcer formation and disability.  
The development of Charcot's foot is characterized by  
i. Subluxation,  
ii. Joint Dislocation,  
iii. Osteolysis, 
iv. Bone Fragmentation and  
v. Soft Tissue Edema 
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 Tumor necrosis factor -ALPHA and interleukin-1BETA increase 
the expression of receptor activator of nuclear factor-KAPPA b 
(RANKL). It results in increased maturation of osteoclasts.  
 The hallmark deformity in charcot neuropathy is the “rocker -
bottom” foot. it also leads to hallux valgus deformity and loose bodies in 
joint cavity. 
Cycle of Charcots Osteoarthropathy 
 
Diabetic foot and infections; 
 In diabetic foot, infection is characterized by the purulent discharge 
from the wound. It also manifested with signs of inflammation like rubor, 
tumor, calor or dolor. But due to impaired immune system and neuropthy, 
these manifestations are usually masked. Therefore we can take the other 
factors that shows the presence of infections like  
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 Poor Glycemic Control 
 Lack Of Granulation Tissue Formation 
 Delayed Wound Healing  
 Unpleasant Odor  
 Organism results in diabetic foot may be Causative, Commensal, 
Contaminent or Coexisting Polymicrobial  
 The most commonly involved pathogen in acute infection are 
mainly gram positive organisms like staphylococcus aureus and group A 
beta haemolytic streptococci .In chronic wounds organisms like 
pseudomonas, proteus, enterobacter, acinetobacter, klebsiella and Fungi 
are the involved. 
Major Infections: 
1)   Cellulitis: These patients manifests with edema involving dorsum 
of the foot with shiny skin. 
2)  Abscess: The most important signs are swelling and redness which 
can be seen on the dorsum of the web spaces of the foot. The most 
characteristic sign is separation of the toes due to diffuse edema of 
the deep tissues of the foot. 
3)  Ulcer: Ulcer may present on the dorsal or plantar aspect of the 
foot. Plantar ulcers also called as trophic or penetrating ulcers 
36 
 
which are typically painless. The earliest change is an area of 
hyperkeratosis often over a metatarsal head. 
4)  Gangrene: Areas of gangrene may occur on parts of the foot that 
are exposed to pressure. 
Diabetes and infection 
 
 
Biomechanics of Ulcer Formation:  
 Motor neuropathy results in 'claw' toes and prominent pressure 
points over the metatarsal heads. This when combined with sensory 
neuropathy, the stage is set for unperceived pressure injury to the foot. 
The autonomic neuropathy causes loss of sweat and oil gland activity 
results in dry skin that easily cracks fissures.  
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     In addition to these non-vascular effects neuropathy can directly 
impair effective perfusion due to arterio venus shunting of blood around 
the capillary bed. In addition neuropathy there is also destruction of “C” 
fibers. It results in wheal and flare response of skin to a noxious stimulus.   
 To this compromised foot, the cumulative effect of glycation and 
diminished perfusion due to macro angiopathy results in ulceration. The 
insensitive foot can be injured by external forces in three main ways.  
Pressure=Force / area must be remembered. 
1.  A constant pressure maintained for several hours may cause 
ischemic necrosis. 
2.  A high pressure for a short period of time will cause direct 
mechanical damage. 
3.  Repetitive moderate stresses probably represent the most 
common cause of foot ulceration among neuropathic patients. 
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DIABETIC FOOT CLINICAL EVALUATION 
CLINICAL ASSESSMENT OF NEUROPATHY 
1. Monofilament test:  
Semmes –weinstein monofilaments 
 It is a valuable and easy to use tool. The monofilament is a long 
nylon wire, the tip gives a force of 10 grams. Patient can be examined by 
pressing the monofilament against the following points.  
 
 
 
 
The testing points are 
i. Plantar area of 1st,3rd and 5th digits, 
ii. Plantar area of 1st,3rd and 5th metatarsal heads, 
iii. Plantar mid foot medially and laterally and  
iv. The plantar aspect of heel medially and laterally  
(10 sites totally). 
 The patient is asked to respond yes or no. patient should express 
the perception of the pressure and able to tell the site where it has been 
pressed. Neuropathy is said to be positive when 4 out of the 10 sites are 
insensitive. 
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2. Biothesiometer  
 Biothesiometer is called neurothesiometer. It is Vibration 
perception threshold testing used to test the vibration sense. Put the 
patient in supine position, place the probe over the sole. Increase the 
amplitude till the patient can perceive the vibration.  
 The voltage supplied to the probe can be adjusted from 0 - 50 V.  
 Three readings are taken. mean of the reading indicates diabetic 
threshold of the foot. 
 Normal reading is less than or equal to 15V. if the VPT is above 15 
v the foot is at the risk of ulceration. 
3. Loss of joint position.  
 Joint sense of great toe is tested. Severe neuropathy produces small 
muscle wasting which results in collapse of arches. 
   Absence of arches results in ulcer formation and deformities of  
the toes. 
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VASCULOPATHY – CLINICAL ASSESSMENT 
Foot inspection: 
Inspection of the foot is routinely done and looks for 
 Attitude of Toes, 
 Nicotine Staining in Fingers, 
 Thinning of Skin  
 Loss of Hair 
 Loss of Subcutaneous Fat 
 Nail Remodeling 
 Acral Ulcers. 
Palpation 
Palpation of Arterial Pulses Includes  
 Popliteal Artery 
 Posterior Tibial Artery 
 Dorsalis Pedis Artery 
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Ankle brachial pressure index (ABI) 
 Vascular insufficiency is usually assessed by simple measuring of 
ankle brachial blood pressure. It is calculated by.  
      ABI =   Ankle Systolic Pressure             
     Brachial Systolic Pressure 
 
Normal values are > 0.9 to <1.3 
        < 0.8 claudication 
        <0.4 ischemic rest pain 
 False positive are seen in diabetes due to calcification of vessels. 
Indication for ABI monitoring 
1.  Type 1 diabetes > 35 years or who have had diabetes > 20 
years. 
2. All those > 40 years at base line with type 2 diabetes. 
3. Any diabetic patient with newly diagnosed absent pulses, bruit 
ao ulcer foot 
4.  Diabetic patient with a leg pain in which etiology is not 
known. 
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Analysis of Gait 
 As soon as the patient enters out patient department gait of the 
patient can be assessed. 
 If patient walks with limp even with foot ulcer, it means he is 
suffering from mild to moderate neuropathy. 
 If he walks without limp with ulcer foot indicates severe 
neuropathy. 
 If he walks with high stamping gait, it indicates the foot drop.  
    Repeated stress and shearing force in the foot over a period of time 
results in diabetic neuropathy. 
     Frictional forces presenting below the calcaneum is longitudinal and in 
forefoot the frictional force is both longitudinal and transverse.  
  There is a progressive hyperemia in maximum stressed point of the 
foot during walking.  
 Temperature contrast of the two different areas can be outlined 
with thermography 
 Inshoe foot prints also help to detect the point of persistent and 
maximum stress.  
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Walking cycle 
 
Harris mat 
   High pressure points of the feet can be evaluated by means of 
devices called Harris mat . It quantify the amount of pressure exhibited 
by that foot during standing or walking.  
     This is an ink pad with graded depths of grid lines. Patient is asked 
to walk on the mat. Depends upon the intensity of the ink pressure points 
can be assessed. This can be fed in to a computer and a color coded 
analysis of pressure points can be obtained. This is called as podio scan. 
Transcutaneous oximetry 
   With the patient in supine position, oxygen tension is measured at 
dorsum of foot. 
 A transcutaneous oxygen tension of 
      >  55mmHg is normal,  
      <  40mmHg results in poor wound healing and  
      <  30mmHg predicts limb loss.  
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Plantar pressure measurement 
    In diabetics the pressure both fore foot and rear foot are elevated. 
subtalar joint movement restriction also leads to high plantar pressures. 
 In shoe and bare foot plantar pressures are assessed and at risk 
foots are evaluated further.  
 There is a tissue breakdown and ulcer formation in these high 
pressure areas.  
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DIABETIC FOOT - EXAMINATION 
1. Inspection 
 The patient should be asked to remove his shoes and socks. 
Attitude of the toes should be examined. Inappropriate foot wear and 
minor ulcerations are contributory factors which results in diabetic foot 
syndrome. 
The foot should be fully inspected including  
Dorsum, 
Sole, 
Back of the Heel and 
Inter Digital Areas.    
 Look for color, deformity, swelling, callus, skin breakdown like 
cracks, fissure, infection, and necrosis. 
2. Palpation 
Skin temperature, 
Sensory loss. 
3. Neurological examination 
Monofilament, 
Biothesiometer 
4. Assesment of Vascularity 
 All peripheral pulses must be examined and compare with normal 
limb. 
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DIABETIC FOOT – INVESTIGATIONS 
Laboratory work up 
 A fasting and postprandial plasma glucose monitoring is essential 
in all diabetic foot patients.  
 Monitoring of Hba1c level if available. 
 Urine for ketones and glucose. 
 Erythrocyte sedimentation rate can be done to asses the presence of 
infection and response to the treatment. 
 Liver and renal function tests are included to assess the metabolic 
status. 
Bacterial Culture 
 To identify the pathogens culture swab should be taken from 
deeper part of the ulcer.  
 Before taking a swab necrotic tissues should be excised. 
IMAGING STUDIES 
 Osteomyelitis, osteolysis, fractures, erosions, dislocations, can be 
detected through  Plain Radiographs.  
 In a CT scan, bone fragmentation, osteosclerosis, subluxation of 
joints, malunited fractures are better seen.  
 MRI aids in diagnosis of soft tissue involvement like osteomyelitis, 
deep abscess, septic joint and tendon rupture.  
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DIABETIC FOOT ULCERS - CLASSIFICATION 
 Wagner - meggits classification system of diabetic foot ulcer 
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MANAGEMENT OF DIABETIC FOOT  
 Treatment for the diabetic foot ulcer needs multidisciplinary 
approach. It incudes 
i. Glycemic control 
ii. Ensuring adequate perfusion 
iii. Aggressive debridement 
iv. Appropriate antibiotics for the control of infection 
v. Off loading the ulcer foot 
vi. Co morbidities management 
vii. Educating the patients.  
DEBRIDEMENT: 
 Devitalized and necrotic tissues present in the ulcer inhibits the cell 
migration and prone for infection. Wound debridement hasten the healing 
by removing the dead tissue, foreign materials and particulate matter. It 
also controls the bacterial load. 
 Since the necrotic tissues are extended beyond the ulcer bed, liberal 
debridement beyond the ulcer boundary is recommended. 
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Limiting factors: 
 Poor pain tolerance 
 inadvertent bleeding 
 lack of objective markers to assess the boundary for debridement. 
There are several methods of wound debridement 
 sharp surgical debridement 
  mechanical debridement 
 enzymatic debridement 
 autolytic debridement. 
Sharp surgical debridement 
   The most selective and efficacious method of debridement is sharp 
surgical debridement. Debridement of the devitalized tissues and make 
the ulcer base to bleed is the effective method of debridement. Another 
approach is complete excision of the ulcer with underlying bone and 
convert the ulcer into fresh wound. This method is indicated in chronic 
non healing ulcer. 
Autolytic debridement 
 It is the use of moist retaining dressings. 
 It includes hydrocolloids, hydrogel, transparent films and alginates,  
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  It acts by liqification of eschar and slough and thereby promotes 
granulation tissue formation. 
Mechanical debridement 
Hydrodissection with high pressure saline beam 
Hydrocision 
Physical debridement using wet to dry gauge 
Enzymatic debridement 
 Enzymes like pappain and collagenase preparations are available as 
ointments. They have a selective action and are slow, costly and labour 
intensive. 
DRESSINGS: 
Various materials used are  
I. Saline moistened wet to dry dressings 
II. Moisture retaining dressings like hydrofibers, hydrocolloids, 
hydrogels and alginates 
III. Antiseptic dressings like silver impregnated 
IV. Amino acid impregnated dressings 
V. Hyaluronic acid impregnated dressings 
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VI. Complex dressings composed of collagen and regenerated 
cellulose 
VII. Medicated honey can also be used as biological dressing 
VIII. Platelet rich plasma can also be used. 
OFFLOADING 
Offloading the ulcer foot is very essential in hasten the wound 
healing. 
Total contact casts, 
Removable cast walkers 
Half shoes 
Custom shoes 
Shoe inserts 
Padded shocks 
 Wheel chairs and crutches are various techniques used for 
offloading. 
 Aircast walkers are removable cast walkers which aids in assessing 
the survival of grafts. 
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MEDICAL MANAGEMENT 
 Oral hypoglycemic agents and insulin play a main role in the 
treatment of diabetes mellitus. Diagnosing the diabetic ulcer foot is 
mainly on clinical basis.  
 Soft tissue infections and infection extends up to bone hinders the 
progress of wound healing. Hence appropriate broad spectrum antibiotics 
can be used according to wound culture and sensitivity. 
 For painful neuropathy pregabalin and gabapentin can give 
symptomatic relief. 
 Autonomic neuropathy can be managed with beta blockers 
 Vascular insufficiency can be managed with cilastzole and 
pentoxyfilline to get rid of the symptoms like claudication pain. 
SURGICAL MANAGEMENT: 
CLOSURE OF WOUNDS 
 Various modalities ranges from simple suturing to the composite 
flaps are available for wound closure.  
 For a small wound with healthy granulation tissue, primary 
suturing is possible. 
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 For a tissue loss split skin graft shows maximum uptake and widely 
used. Various epidermal substitutes like collagen, fish granules are also 
available. It aids in covering the large ulcers and hastens healing. 
 Ulcer with exposed muscles, tendons or bones requires flap. Flaps 
commonly used are latissmus dorsi, gracillis, rectus abdominis.  
REVASCULARIZATION SURGERY: 
 Surgical revascularization procedure is indicated in patients with 
vascular insufficiency, when the medical management fails. 
 Peroneal and dorslis artery bypass is commonly employed to treat 
the ischemic limb. 
AMPUTATION: 
 When all the above modalities are failed in diabetic ulcer foot, 
amputation is considered as last resort to curtail the ascend of infection 
and improves the general condition of the patient. 
 Various amputations available are RAY, LIS FRANC, 
CHOPARTS, BOYD, SYMES, TRANS TIBIAL, BELOW KNEE AND 
ABOVE KNEE amputations. 
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TREATMENT MODALI TIES FO R WAGNER GRADING O F 
DIABETIC ULCER 
a) WAGNER grade 0 foot: 
   This includes patients with apparently normal foot with degrees of 
neuropathy or joint deformities. They are potentially at risk patients. They 
do not have any sore or ulcers. 
 They should undergo regular assessment at least annually. 
Neuropathy must be looked for during each assessment. Keeping the 
blood sugar under control is the best way to prevent neuropathy. 
    Assessment of vascular status is also mandatory. Absent foot pulses 
even in the absence of claudication or rest pain indicates compromised 
vascularity in the foot. These patients should undergo vascular bypass or 
grafting. Even if they had neuropathy, diabetic patients did not manifest 
claudication symptoms.  
 Some points on the sole these patients may have elevated pressure. 
They need appropriate footwear like extra depth shoes with cushioned 
insoles. Charcot foot patients need custom shoes to accommodate the 
rocker bottom foot.  
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(b)WAGNER Grade 1 Foot : 
    These patients are presented with either cellulitis or a superficial 
ulcer. Ulcer occurs due to repetitive low pressure or sustained high 
pressure at the rate of more than 6kg/cm at same point on the sole during 
walking. 
     Relief of pressure and off loading are the mainstay of ulcer 
treatment. Ulcer will not heal if the patient walks on it. To off load the 
ulcer, variety of ways are available. It includes  
 Complete bed rest,  
 Use of total contact casts,  
 Walkers, braces  
 Education, foot care and regular follow up  
 (c) WAGNER grade 2 and 3 foot 
     These patients have deep ulcer with or without Complications like 
abscesses and osteomyelitis.  
Aggressive surgical debridement is mandatory for these patients. 
Treatment of osteomyelitis includes appropriate debridement, broad 
spectrum antibiotics, excision of the sequestered bone should be done. 
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    Long term follow up is needed for this patient after ulcer getting 
healed. Advise appropriate foot wear and also education regarding foot 
care, in order to avoid recurrence. 
(d) WAGNER grade 4 and 5 foot : 
    These patients have established gangrene and the part is non viable 
for reconstruction. 
 They need amputation depends upon the extension of gangrene. 
vascular occlusive diseases are more commonly found in these group of 
patients. These patients need appropriate surgical amputation followed by 
vascular reconstructions.   
 Post operative care includes special footwear for the ipsilateral and 
contralateral foot.  
 In case of major amputation, prosthetic devices are designed in 
order to mobilize the patient.  
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IONIC SILVER SOLUTION DRESSING  
      Silver has a very broad spectrum of antimicrobial activity, Also 
against yeast, fungi, mold, and even against methici llin-resistant Staph 
aureus (MRSA) and vancomycin-resistant  enterococci (VRE) when used 
at appropriate concentrations. Silver has a bactericidal activity that kills 
on contact by inhibiting the respiratory chain at the cytochrome level, as 
well as, interfering with electron transport, denaturing nucleic acids, 
inhibiting DNA replication, and altering cell membrane permeability. 
Mechanism of Action:  
 Silver is biologically active when it is in soluble form i.e., as Ag+. 
potent antimicrobial effect is found in ionic silver. It destroys 
microorganisms by blocking the cellular respiration and disrupts the cell 
membrane function.  
 Antibacterial activity is exhibited by silver cations bind to tissue 
proteins, causes structural changes in the bacterial cell membranes which 
in leads to cell death. Silver cations inhibits the cell replication by 
binding and denature the bacterial DNA and RNA. 
   Ionic silver nitrate solution is commercially available in the form 
of 0.01 % silver nitrate and menthol also contains water, glycerol, 
sorbitan monolaurate (tween 20)( surfactant) and TRIS(buffer solution). 
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In addition to the silver effect,it contains menthol which has a cooling 
and calming effect, as well as playing a role in combating odors, and 
helping to disrupt slough and biofilms.  
 Adverse effects of the Silver dressings includes it causes 
occasional local skin discoloration or staining it is harmless and usually 
reversible. This discoloration is not true systemic argyria.  
 It is rare and usually related to oral ingestion of silver solutions. 
Epidermal keratin and phospholipids of the epidermal barriers with 
exposed sulphydyl groups irreversibly binding free Ag+. Total body 
contents of the silver is 3.8–6.4g but the amount of silver required to 
cause argyria is unknown. 
 The prevalence of resistance to silver is unknown. Silver has 
multiple actions against microbial cells. This reduces the chance that 
resistance to silver will develop. In contrast, antibiotics generally have a 
single target site and hence bacterial cells may more easily develop 
resistance. 
 
  
 
 
59 
 
MATERIALS AND METHODS 
STUDY POPULATION:  
 This study includes the patients admitted in Govt. Kilpauk medical 
college hospital under department of general surgery who diagnosed to 
have diabetic foot ulcer.  
METHOD OF COLLECTION OF DATA: 
STUDY DESIGN: Prospective and comparative study 
PLACE OF STUDY: Govt. Kilpauk medical college hospital 
STUDY S AMPLE SIZE: sample si ze required  50  to give the 
results at 95% confidence level 80% power When the ratio is 1:1 
[ to pick up a difference of 35% between the 2 groups when the 
healing rate in no intervention group is 10%]    
STUDY PERIOD: February 2018 to September 2018 
INCLUSION CRITERIA: 
 Diabetic Ulcer of Wagner Grade 1 or 2 
 Age 21-70  
 Ulcer of size <10 X 10 cm 
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EXCLUSION CRITERIA 
 Osteomyelitis associated with ulcer  
 Exposed bone 
 Doppler showing vascular compromise of foot 
METHOD OF COLLECTION OF DATA: 
 50 patients will be divided into two groups: Conventional dressing 
group and silver dressing group. Conventional dressings group will be 
managed with debridement and povidone iodine dressings. Silver 
dressing group with debridement and application of ionic silver solution 
dressing. Patients will be assigned to these groups by alternate manner i.e. 
first patient of wegners grade 1 or 2 assigned to conventional group and 
second patient assigned to silver dressing group. 
•  Pus culture for aerobic and anaerobic microorganism on first 
day and subsequently every two weeks. 
•  Debridement as and when required 
•  In conventional dressing group, daily dressing with povidone 
iodine/saline. 
•  In silver dressing group, rinse the wound by spraying the ionic 
sliver nitrate solution at the rate of 1ml / cm2.let the wound be 
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exposed to the sprayed solution for 10 mins. Wet a sterile 
gauge with silver nitrate solution and place it over the wound 
and apply a sterile dressing. 
•  inj. Ceftriaxone will be started empirically for all patients and 
thereafter switched over to other culture sensitivity guided 
antibiotics. 
• Glycemic status of the patient is monitoring periodically and 
is managed with human insulin as per diabetologist advice. 
 This study is to know the efficacy of ionic silver solution with 
other conventional dressings. Ulcer will be assessed at the baseline,3 
weeks and 5 weeks to measure overall healing rate, number of dressings 
needed, length of the hospital stay. 
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OBSERVATIONS AND RESULTS 
 The numbers of patients studied were 50 and are divided into two  
group, ionic silver dressing group and conventional dressing with 
povidone iodine group of 25 each.  
Both groups were matched in terms of 
1) Age wise distribution 
2) Sex distribution 
3) Onset of diabetic foot ulcer either trauma or spontaneous 
4) Site of ulcer – plantar or dorsum 
5) Fasting blood sugar level on admission day 
6) Post prandial blood sugar level on admission day 
7) Duration of hospital stay in weeks 
8) Percentage reduction of ulcer size 
9) Number of dressings required per patient 
 
 Results are expressed as mean and standard deviation for 
continuous data and frequency as number and percentage. Unpaired t test  
was used to compare mean levels between two groups. Categorical data 
was analysed by Chi square test and fischer exact test. A value of 0.05 or 
less was considered for statistical significance. 
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IONIC SILVER SOLUTION 
 
 
 
 
 
 
 
 
 
 
POVIDONE IODINE SOLUTION FOR CONVENTIONAL 
DRESSING 
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IONIC SILVER SOLUTION DRESSING 
CASE 1 
DAY 0 
 
WEEK 1 
 
WEEK 2 
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CASE 2 
 
DAY O          WEEK 1 
       
 
WEEK 2      WEEK 3 
        
WEEK 5 
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CASE 3 
DAY 0 
 
 
 
WEEK 3 
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POVIDONE IODINE DRESSING 
 
DAY O                  WEEK 1  
              
 
WEEK 3      WEEK 5 
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ANALYSIS OF DATA: 
 The numbers of patients studied were 50 and randomly divided 
into two Test groups of 25 each.  
 Both groups were matched. 
Age Distribution:  
  In our study the Mean±SD for silver group is 52.73±9.880 and 
conventional dressing group is 55.50±12.113.  
 Diabetic foot ulcers are more common in 5th and 6th decade. 
 Thus the prevalence of leg ulceration progressively increases with 
increasing age. 
Sex Distribution: 
  In our study total numbers of males are 33(66%) and females are 
17(34%). The NHDS (National Hospital Discharge Survey) a wellknown 
govt. source, documented higher hospital rates of diabetic foot and 
admissions in males. i.e., Males have increased incidence of diabetic foot 
ulcer compared to that of females. 
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Onset of Diabetic Foot Ulcer:  
 Almost all the time we came across the diabetic ulcer we could 
find trauma being the common cause for developing the ulcer. The reason 
is obvious. It is the neuropathy that triggers the ulcer formation. In our 
study also 66% of the study subjects acquired ulcers out of trauma and 
the 34% developed spontaneously by means of rupture of bullae 
Site of Ulcer: 
 Diabetic foot ulcer is more common on plantar aspect of foot. In 
our study incidence of ulcer on plantar aspect is 72% and dorsum is 28%. 
Most of the diabetic foot ulcers are invariably shoe related and due to gait 
abnormalities. They can be prevented by appropriately sized foot wear. 
Duration of Hospital Stay:  
Duration of hospital stay is 2.8 weeks in ionic silver solution dressing 
group and 3.56 weeks in conventional dressing group. Thus the length of 
hospital stay is significantly reduced in silver solution dressing group. 
Percentage Reduction of Ulcer:  
 In the present study percentage reduction of ulcer with silver 
solution dressing is is 88.6% and with conventional dressing is 72.8% 
which is significant. (P value<0.001). 
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Number of Dressings:  
 In our study number of ionic silver dressing required per patient is 
11 dressings compared to that of 18 conventional dressings per patient 
which is statically significant. 
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SUMMARY 
 The numbers of patients studied were 50 and randomly divided 
into two Test groups of 25 each. Both groups were matched. 
 One group was dressed with ionic silver solution and the other 
group with conventional dressings like with povidone iodine. A 
comparative study was done between the both groups regarding the 
length of hospital stay, number of dressings and percentage reduction of 
ulcer size. 
1.  In Age distribution, 19 patients are between 51-60yrs of age. 
2.  In Sex distribution, Males (33) are affected more than females 
(17). 
3.  In Mode of onset, 66% of ulcers are traumatic in onset. 
4.  Plantar aspect and forefoot are most common sites of ulcer in 
72%. 
5.  Fasting Blood sugar levels between 101- 200 mg% are in 48% 
patients. 
6.  Post prandial Blood sugar levels between 201- 300 mg% are 
in 40%. 
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7. Average duration of hospital stay is less in silver dressing 
group where patients stay for average of 2- 3 weeks and in 
conventional dressing group a patient stay for average of 4-5 
weeks and P value<0.05 and is highly significant. 
8.  Percentage reduction of ulcer is between 81-99% in 
76%patients of silver solution dressing group. While only 
20% patients in conventional dressing group. P value is 
<0.001 and is highly significant. 
9.  Number of dressings required per patient is 11 in silver 
dressing group and is 18 in conventional dressing group, P 
value<0.001 and is significant. 
 Thus use of ionic silver dressings in the treatment of diabetic foot 
ulcers are found to be safe and effective. It is the promoter of wound 
healing and epithelization. Ionic silver accelerates healing, eliminates 
anaerobes and breaks microbial synergy more effectively than 
conventional dressing. Hence in the management of diabetic foot ulcer 
ionic silver solutions are found to be more effective. 
 Although both antimicrobials were ultimately comparable over a 5-
6 week period, these findings suggest that when wanting to achieve an 
immediate reduction in wound size and when attending clients with large 
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and chronic leg ulcers or a history of protracted healing, a silver 
antimicrobial can be considered for the first choice. 
     This study is done to know the efficacy of ionic silver and other 
conventional dressings.  
     The performance of each of the two groups was comparable in 
terms of overall healing rate and the number of wounds healed. However, 
use of silver compounds was associated with a quicker healing rate 
during the first 2 weeks of treatment and in wounds that were larger, 
older, and had more exudate.  
   This trial provides some insights as to circumstances in which one 
product may be preferred over the other. 
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CONCLUSION 
 Ionic silver dressings are safe, effective, with a beneficial edge to 
the conventional dressing with solutions like povidone iodine in terms of 
promoting wound healing, and are more patient compliant in view of. 
1.  Overall reduction in the ulcer size. 
2.  Less number of dressings required. 
3.  Less duration of hospital stay. 
 The above results indicate that ionic silver dressings may be used 
as an adjunct in management of diabetic foot ulcer and seems to be more 
efficient than conventional dressings in this regard. 
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ANNEXURES 
  
 
 
PROFORMA 
Patient name 
Age 
Sex 
In patient no 
Department 
Hospital 
Address 
Contact number 
Occupation 
Chief complaints 
Presenting history 
  Chronic non healing ulcer, 
   pain,  
   discharge from the wound 
 Investigation: 
 Complete haemogram,  
 Fasting and postprandial blood sugar 
 Urine sugar and ketones, 
 Renal function tests, serum electrolytes, 
 liver function tests, 
 Total protein with albumin and globulin level 
Wound swab for culture and sensitivity 
 X ray foot, 
 USG Doppler of arterial and venous system. 
 
 
சுய ஒப்புதல் படிவம் (Consent Form) 
ஆய்வு ெசய்யப்படும் தைலப்பு : 
          “IONISED SILVER திரவத்தின் திறைன நீrழிவு 
ேநாயாளிகளின் காலில் ஏற்படும் புண்களுக்கு 
பயன்படுத்துதைல வழக்கமான சரீ்படுத்தும் முைறேயாடு ஓர் 
ஒப்பீடு ஆய்வு” 
 
“COMPARATIVE STUDY ON THE EFFICACY OF IONISED SILVER 
SOLUTION DRESSING WITH CONVENTIONAL DRESSING IN DIABETIC 
FOOT ULCERS IN GOVERNMENT KILPAUK MEDICAL COLLEGE” 
ஆய்வு ெசய்யபடும் துைற    : ெபாது அறுைவசிகிச்ைச துைற 
ஆய்வு ெசய்யபடும் மருத்துவமைன  :   அரசுகீழ்பாக்கம்மருத்துவகல்லூr  
                                        மருத்துவமைன 
பங்கு ெபறுபவrன் ெபயர்   : 
பங்கு ெபறுபவrன் வயது               : 
பங்கு ெபறுபவrன் மருத்துவமைன எண்: 
பங்கு ெபறுபவர் இதைன ()குறிக்கவும்:   
1.  நான் இந்த ஆய்வில் தனிச்ைசயாகதான் பங்ேகற்கிேறன்.  எந்தகாரணத்தினாேலா 
நான் இந்த ஆய்வில் இருந்து விலக ஆைசப்பட்டால் எந்த பிரச்சைனயும் இன்றி 
விலகலாம் என்றும் அறிந்து ெகாண்ேடன். (   ) 
2.  இந்த ஆய்வு சம்பந்தமாகேவா இைவ சார்ந்த ேமலும் ஆய்வு 
ேமற்ெகாள்ளும்ெபாழுேதா இந்த ஆய்வில் பங்குெபரும் மருத்துவர் என்னுைடய 
மருத்துவ அறிக்ைககைள பார்ப்பதற்கு என் அனுமதி ேதைவயில்ைல  
என அறிந்ேதன்.  (   )    
3. இந்த ஆய்வில் பங்கு ெகாள்ள நான் சுயநிைனேவாடும் முழுசம்மதத்ேதாடும் 
ஒப்புக்ெகாள்கிேறன்  (   ) 
பங்கு ெபறுபவrன் ெபயர்:                 ஆய்வாளrன் ெபயர் : 
பங்கு ெபறுபவrன் ைகெயாப்பம்:   ஆய்வாளrன் ைகெயாப்பம்: 
ேததி : 
இடம் :  
 
 
CONSENT FORM 
Dissertation Topic:  
“COMPARATIVE STUDY ON THE EFFICACY OF IONISED SILVER 
SOLUTION DRESSING WITH CONVENTIONAL DRESSING IN DIABETIC 
FOOT ULCERS in Government Kilpauk Medical college” 
 
Department   :  Dept. of General Surgery 
Hospital   :  Govt. Kilpauk Medical College Hospital 
Patient’s Name  : 
Patient’s Age/Sex  : 
Patient’s IP No  : 
Mark the following ( ) : 
1. The study of comparison between the ionised silver solution  
dressing and conventional dressing in diabetic foot ulcer has been clearly 
explained to me. I have been given the opportunity to clear my  
queries regarding the procedure (  ) 
2. I am willingly participating in this study. At any point of time I can get out of 
this study without any further issues   (  ) 
3. During the study period or after the completion of this study, the doctor can 
verify my medical records without my consent (   ) 
4. I am willing to participate in this study and I am accepting this in my  
full conscience (   ) 
 
Patient’s Name:    Doctor’s Name: 
Patient’s Signature:    Doctor’s Signature: 
 
Date : 
Place: 
 
 
PATIENT INFORMATION SHEET 
 எனக்கு/எனது                   நீrழிவு ேநாயினால் காலில் புண் 
ஏற்பட்டுளளது என்பைத மருத்துவர் கூற அறிந்து ெகாண்ேடன. அதற்கு 
சில்வர் ெசாலுஷன் என்ற மருந்ைத பயன்படுத்தி கட்டு 
ேபாடுவதற்கான     இந்த ஆய்வில்  பங்குெகாள்ள சம்மதிக்கிேறன். 
ேமலும் அைத பயன்படுத்துவதால் ஒவ்வாைம, புண்ைண சுற்றியுள்ள 
ேதாலின் நிறம் மாறுதல் முதலிய பக்க விைளவுகள் ஏற்பட 
வாய்ப்புள்ளது என்பைதயும் அறிேவன் . இைவ அைனத்தும் அறிந்தும்  
நான் சுயநிைனேவாடும் முழுசம்மதத்ேதாடும் இந்த ஆய்வில் 
பங்கு ெகாள்ள ஒப்புக்ெகாள்கிேறன்.  
 
 
இப்படிக்கு 
 
ேததி :           
இடம் : 
 
  
 
 
PATIENT INFORMATION SHEET 
 
 I / my ________________  suffering from diabetic foot ulcer and was 
explained about the illness by the medical personnel . This study involving  the 
comparison of efficacy between the ionized silver solution dressing and the 
conventional wound dressing of the diabetic ulcer and usage of this ionized 
silver solution may cause side effects like allergic to the solution and local skin 
discoloration  has been clearly explained to me. I am willing to undergo and 
participate in this study. I am accepting  this  in my full conscience. 
      
     
                                      
                                                                                  Yours Sincerely, 
           
 
Date: 
Place: 
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1 Raja M Trauma Silver Plantar 1 99 3 110 168 
2 Arumugam  M Trauma Silver Plantar 3 84 14 245 298 
3 Velan M Trauma Silver Plantar 4 86 6 124 198 
4 Rajan M Trauma Silver Plantar 4 74 13 145 221 
5 Sakthivel M Trauma Silver Plantar 2 94 3 176 189 
6 Kumar M Trauma Silver Plantar 3 85 10 249 289 
7 Arokya samy M Trauma Silver Dorsum 4 82 13 332 398 
8 Vel muruagan M Spontaneous Silver Plantar 2 88 10 187 245 
9 Anthony M Spontaneous Silver Plantar 2 95 18 342 390 
10 Kathir M Spontaneous Silver Plantar 3 76 6 267 298 
11 Thiru M Trauma Silver Plantar 2 94 9 165 212 
12 Samuel M Spontaneous Silver Plantar 4 88 15 287 312 
13 Reddiyar M Spontaneous Silver Plantar 3 88 7 134 198 
14 Loghu M Spontaneous Silver Dorsum 2 96 12 312 386 
15 Jayn M Trauma Silver Plantar 3 98 7 274 318 
16 Abbas M Spontaneous Silver Dorsum 2 88 8 145 232 
17 Lakshmi F Trauma Silver Dorsum 4 93 12 321 396 
18 Roja F Trauma Silver Plantar 3 84 14 235 298 
19 Kondamma F Trauma Silver Plantar 3 86 7 156 176 
20 Renuka F Trauma Silver Dorsum 1 99 9 322 390 
21 Kuppamma F Trauma Silver Dorsum 3 86 13 233 298 
22 Kayalvili F Spontaneous Silver Dorsum 4 78 19 165 216 
23 Maragatham F Trauma Silver Dorsum 3 94 15 132 188 
24 Rejina F Trauma Silver Dorsum 3 86 18 165 198 
25 Vasntha F Trauma Silver Dorsum 4 94 15 232 289 
26 Kannan M Trauma Povidone Plantar 2 64 12 122 198 
 
 
 
 
27 Kumaran M Trauma Povidone Plantar 4 64 17 198 278 
28 Ganapathi M Trauma Povidone Plantar 4 72 13 287 308 
29 Loganathan M Trauma Povidone Plantar 3 78 14 133 187 
30 Mariyappan M Trauma Povidone Plantar 4 64 22 344 398 
31 Ganesan M Spontaneous Povidone Plantar 2 66 26 243 306 
32 Jayakumar.t M Spontaneous Povidone Plantar 4 88 12 301 378 
33 Thiyagu M Spontaneous Povidone Dorsum 3 76 6 123 190 
34 Hari babu M Spontaneous Povidone Dorsum 4 74 21 353 400 
35 Kuselan M Trauma Povidone Plantar 2 68 23 243 325 
36 Thomas M Trauma Povidone Plantar 4 78 16 321 398 
37 Abdullah M Trauma Povidone Plantar 4 74 16 145 198 
38 Arjunan M Spontaneous Povidone Plantar 3 63 16 343 387 
39 Ha ri krishnan M Spontaneous Povidone Plantar 4 89 22 254 288 
40 Vaithy M Trauma Povidone Plantar 4 65 8 145 200 
41 Kumaran M Trauma Povidone Plantar 2 86 1 321 376 
42 Kannaiyan F Spontaneous Povidone Dorsum 5 65 24 265 300 
43 Loga nayagi F Spontaneous Povidone Dorsum 5 84 17 176 256 
44 Lakshmi ammal F Spontaneous Povidone Plantar 3 67 16 125 178 
45 Deepa F Trauma Povidone Plantar 4 86 30 225 288 
46 Gokila F Trauma Povidone Dorsum 3 65 15 187 278 
47 Ammani F Trauma Povidone Plantar 4 64 28 165 265 
48 Feroz begum F Trauma Povidone Plantar 3 78 18 222 265 
49 Isabella F Trauma Povidone Dorsum 4 68 26 165 212 
50 Yasodha F Trauma Povidone Plantar 5 78 18 136 189 
 
 
 
